
CHAPTER IV - SUMMARY OF FORECAST VERIFICATION

1. ANNUAL FORECAST VERIFICATION the 24-, 48- and 72-hour forecasts on all
1978 cyclones are shown in Figure 4-1 and
annual, mean vector errors are graphed in
Figure 4-2. Previous reports have shown a
graph of the annual, mean vector errors for

typhoons when best track intensity at verify-
ing time was 35 kt or greater. This, subset,

error graph is shown i.n ‘Figure 4-3. Mean
vector errors shown in Figure 4-3 are lower

than those depicted in Figure 4-2; nonethe-
less, similar trends are evident from year to

a. Western North Pacific Area

Forecast positions at warning times
and 24-, 48- and 72-hour valid times were

verified against corresponding best tracks
and vector errors and right angle errors were
calculated (Table 4-1). Annual, mean errors
are listed in Table 4-2 for comparison. Pre-
quency distributions of the vector errors of year,

TABLE 4-1. FORECAST ERROR S!JMMAPYFOR ‘YilE1978 WESTEF24NORTH PACIFIC SIGNIFIC.WJTTROPIW CYCUINES
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4
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TA33LE4-2. ANNUALm FORECASTER50X FOR mE WESTERNNORTHPACIFIC.

24-HR 48-HR 72-RR
YEAR VECTOR RIGHTANGLS VEC’IYJRRIGHTANGLE VRCTOR RIGHTANGLE

1970 104 190 279
1971 111 64 212 118 317 177
1972 117 72 245 146 381 210
1973 108 74 197 134 253 162
1974 120 78 226 157 348 245
1975 138 84 288 181 450 29o
1976 117 71 230 132 338 202
1977 148 83 283 157 407 228
1978 127 75 271 179 410 297
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Intensity verification statistics
for all significant, tropical cyclones in the
western North Pacific area are depicted in
Figures 4-4 and 4-5. The average absolute
magnitude of the intensity error as well as
the intensity bias (algebraic average) are
graphically depicted. An analysis of the
errors indicates that JTNC intensity fore–

casts often lag the true intensity; in an

intensifying situation, JTNC underforecasts,

and in a weakening situation. JTWC over-
forecasts thereby causing large average maq-

nitude error but small average bias. Objec-
tive intensity forecasting aids verification
is also depicted in Figures 4-4 and 4-5.
(An explanation of the objective forecasting
aids can be found in this chapter, Section 2
- Comparison Of Objective Techniques.) It
is interesting to note that the objective
intensity forecasting aids consistently over-
forecast by approximately 10 knots.
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b. North Indian Ocean Area

Forecast postions at warning times
and 24- and 48-hour valid times were verified
by the same methods used for the western
North Pacific area verification. Table 4-3
is the forecast error summary for the four
significant tropical cyclones in the North
Indian Ocean area. Table 4-4 contains the
annual average of forecast errors back
through 1971. Vector errors are plotted in
Figure 4-6.

Forecast intensities were not veri-
fied,

81



TA8LS 4-3. FORSCASTERRORSUMMARYFOR THE 1978NORTHINDIANOCRANSIGNIFICANTTROPICALCYCLONES.

WARNING 24 HOUR 48 HOUR
POSIT RT ANGLE * FCST RT ANGIiZ # FCST RT’ANGLE #

CYCLONE ERROR ERROR WRNGS ERROR ERROR wRNGS—— ——, EEUtOR ERROR WFNGS—— —— —

18-78 55 51 4 88
19-78

41 3 78 45 1
35 25 7 203 183 3

20-78 54 25 12 165 101 9 205 102 5
21-78 31 18 16 104 62 13 213 147 11

ALL FORECASTS 41 25 39 133 86 28 202 128 17

TA8LE 4-4. ANNUALNEANFORECASTERJIOP.SFOR THE NORTH
INDIANOCEAN (THEARA81ANSEA WAS NOT
INCLUDEDPRIORTO 3.975).
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2. COMPARISON OF OBJECTIVE TECHNIQUES

a. General

Objective techniques employed by
JTWC are divided into four main categories:
(1) climatological and analog techniques;
(2) extrapolation; (3) steering techniques;
and, (4) a dynamical model. The analog tech-
nique provides three movement forecasts, one
for straight moving cyclones, one for re-
curving cyclones and one combining the tracks
of straight, recurving and cYclones that do
not meet the criteria of straight or recurv-
ing analogs. All techniques were executed
using the operational data available at the
warning time.

b. Description of Objective Techniques

(1) TYFN75 - Analog program which
scans history tapes for cyclon”essimilar
(within a specified acceptance envelope) to
the current cyclone. Three 24-, 48-, and
72–hour position and intensity forecasts are
provided.

(2) MOHATT 700/500 - Skeerin9 PKO-
gram which advects a point vortex on a pre-
selected analysis and smoothed prognostic
fields at designated levels in 6-hour time
steps through 72 hours. Utilizing the pre-
vious 12-hour history position, MOHATT com-
putes the 12-hour forecast error and applies
a bias correction to the forecast position.

(31 TCM - Tropical Cyclone Forecast
Model is a coarse mesh (220 km) PE Model,
with the digitized storm warning position
bogused at the 850 mb level of the FNWC
Global Band Analysis utilizing wind and
temperature fields. Boundary conditions
permit no mass transfer across north or
south walls, ar.deast/west boundaries are
cyclical.

(4) FCSTIFJT - Intensity forecast
program which utilizes statistical regres-
sion equations to provide 24-, 48-, and 72-
!Iourforecast intensities.

(5) 12-HR EXTRAPOLATION - A track
through current warning position and 12-hour
old preliminary best track position is
linearly extrapolated to 24 and 48 hours.

(6) HpAC - Mean 24 and 48 hour fore-
cast positions are derived by averaging the
24 and 46 hour ;?osit~ons fron the 12-kR
EXTRAPOLATION track and a track bases on
climatology.

(7) INJAH74 - Analog program fo~
ISorth Indian Ocean. Similar to TYFN75,
except tracks are not segregated.

(8) TYAN - An updated analog program
which combines TYFN75, INJAH74, and other
analog programs for the remaining northern/
southern Pacific Ocean areas and the South
Indian Ocean.

(9) CYCLOPS - An updated version of
MOHATT program which has the capability to
select steering forecasts at the 1000, 850,
700, 500, 400, 300 and 200 mb levels.

c. Testing and Results

A comparison of selected techniques
is included in Table 4-5 for all western
Pacific cyclones and Table 4-6 for Indian
Ocean cyclones. In Tables 4-5 and 4-6
“X-AXIS” refers to techniques listed hori-
zontally across the top, while “Y-AXIS”
refers to techniques listed vertically. The
example in Table 4-5 compares COMB to MH70.
In the 407 cases available for comparison
the average 24-hour vector error for COMB
was 139 nm, while that for MH70 was 140 nm.
The difference of 1 nm is shown in the lower
rigilt. (Differences are not =lways exact
due to computational round off.)
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J!3WC

JTWC 28 133
133 0

INJA 20 136
117 -18

Nli70 9 128
222 95

NH5@ 7 131
251 120

XTRP 25 119
137 18

HPAC 2> 117
114 -1

INJA NH7!a

23 132
132 0

8 122 10 219
245 123 219 0

6 117 7 236
282 165 251 15

22 128 9 203
159 31 133 -69

18 119 6 246
124 5 134-111

24-HOUR
MHsg XTRP

w
6 231 28 151

HPAC

+

NUNSER X-AXIS

OF mcmIQUE

cASES ERROR

Y-AXIS ERROR

TECHNIQUE DIFFERENCE

ERROR Y-x

109-123 151 0

3 331 24 144 24 123

105-225 123 -20 123 0

JTWC

JTWC 17 202

202 0

INJA 11 194

202 8

NH7@ 3 99

149 49

MH50 3 168
246 78

XTRP 16 200
244 44

HPAC 15 205
191 -13

INJA

14 231

231 0

3 270
263 -6

3 310
270 -39

13 214
298 85

12 211

225 13

NR70

4 224

224 0

3 279

186 -93

3 149
304 155

2 82
88 6

48-HOUR

NH50 XTRP HPAC

TABLE 4-6.
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